and Supplementary Information), implying their height is ∼8 kpc. Archival data of WMAP [ 8 ] reveal the same structures at the microwave frequency of 23 GHz ( and one of them 9 , already known from radio continuum data as the Galactic Centre Spur 10 , appears to connect back to the Galactic Centre; we label the other substructures the Northern and Southern
Ridges. The Ridges' magnetic field directions ( Figure 3 ) curve following their structures. The
Galactic Centre Spur and Southern Ridges also seem to have GeV γ-ray counterparts ( Figure 2 also cf. ref. [ 3 ] ). The two limb brightening spurs at the biconical Lobe base are also visible in the WMAP map, where they appear to connect back to the Galactic Centre area. A possible third spur develops north-east from the Galactic Centre. These limb brightening spurs are also obvious in the Stokes U map as an X-shape structure centred at the Galactic Centre ( Figure S3 of Supplementary Information). Such coincident, non-thermal radio, microwave and γ-ray emission indicates the presence of a non-thermal electron population covering at least the energy range 1-100 GeV Centre. This matches the extent of the star-forming molecular gas ring (∼ 3 × 10 7 M ⊙ ) recently demonstrated to occupy the region 13 . With 5-10% of the Galaxy's molecular gas content 1 , starformation activity in this 'Central Molecular Zone' is intense, accelerating a distinct cosmic ray population 14, 15 and driving an outflow 12, 16 of hot, thermal plasma, cosmic rays, and 'frozen-in' magnetic field lines 6, 15, 17 .
One consequence of the region's outflow is that the cosmic ray electrons accelerated there (dominantly energised by supernovae) are advected away before they lose much energy radiatively in situ 15, 17, 18 . This is revealed by the fact that the radio continuum flux on scales up to 800 pc around the Galactic Centre is in anomalous deficit with respect to the expectation afforded by the empirical far-infrared-radio continuum correlation 19 . The total 2.3 GHz radio continuum flux For cosmic ray electrons synchrotron-emitting at 2.3 GHz to be able to ascend to the top of the Northern Ridge at ∼ 7 kpc in the time it takes them to cool (mostly via synchrotron emission itself) requires vertical transport speeds of >500 km/s (for 15 µG; see Figure 4 ). Given the geometry of the GC Spur, the outflowing plasma is moving at 1, 000 − 1, 100 km/s ( Figure 4 and the Supplementary Information), somewhat faster than the ∼ 900 km/s gravitational escape velocity from the Galactic Centre region 22 , implying that 2.3-GHz-radiating electrons can, indeed, be advected to the top of the Ridges in their loss time.
Given the calculated fields and the speed of the outflow, the total magnetic energy for each of the Ridges, (4 − 9) × 10 52 erg (see the Supplementary Information), is injected at a rate ∼ 10 39 erg/s over a few 10 6 years; this is very close to the rate at which independent modelling 6 suggests
Galactic Centre star formation is injecting magnetic energy into the region's outflow. On the basis of the Ridges' individual energetics, geometry, outflow velocity, timescales, and plasma content (see Supplementary Information), we suggest that their footpoints are energised by and rotate with the super-stellar clusters inhabiting 1 the inner ∼100 pc (in radius) of the Galaxy. In fact, we suggest that the Ridges constitute 'phonographic' recordings of the last ∼10 Myr of Galactic Centre starformation. Given its morphology, the Galactic Centre Spur likely still has an active footprint. In contrast, the Northern and Southern Ridges seem not to connect to the plane at 2.3 GHz. This may indicate their footpoints are no longer active though the Southern Ridge may be connected to the plane by a gamma-ray counterpart (see fig. 2 ). Unfortunately, present data do not allow us to trace the Galactic Centre Spur all the way down to the plane but a connection between this structure and one (or some combination) of the ∼ 1 • -scale radio continuum spurs 16, 24 Our data indicate the process of gas accretion on to the Galactic nucleus inescapably involves star-formation which, in turn, energises an outflow. This carries away low angular momentum gas, cosmic rays and magnetic field lines and has a number of important consequences: i) The dynamo activity in the Galactic Centre 26 , likely required to generate its strong 18 in situ field, requires the continual expulsion of small-scale helical fields to prevent dynamo saturation 27 ; the presence of the Ridges high in the halo may attest to this process. ii) The Lobes and Ridges reveal how the very active star formation in the Galactic Centre generates and sustains a strong, large-scale magnetic field structure in the Galactic halo. The effect of this on the propagation of high-energy cosmic rays in the Galactic halo should be considered.
iii) The process of gas expulsion in the outflow may explain how the Milky Way's super-massive black hole is kept relatively quiescent 1 despite sustained, inward movement of gas. 
